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This invention relates to electrical impedance 
devices and methods of producing them, and 
more particularly to electrical condensers and 
methods of producing them. 
6 In the manufacture of electrical condensers, 
particularly of the fixed type which includes al- 
ternate layers of appropriate conducting and 
dielectric elements, it has been found that the 
usual potting operation affects the capacity of 

10 the condensers, in some cases increasing and in 
other cases decreasing the capacity to a varying 
extent so that it has heretofore been difficult 
or impracticable to produce fixed condensers of 
a predetermined desired capacity within ex- 

E8 tremely close limits. 

The object of this invention is to provide a 
simple and economical method of producing elec- 
trical devices, a characteristic of which is re- 
quired to be maintained within very close limits. 

2® In producing electrical devices in accordance 
with one embodiment of this invention as prac- 
ticed in connection with the manufacture of 
electrical condensers of the type hereinbefore 
described in which the predetermined desired 

S5 capacities are to be maintained within very close 
limits, an under-capacity condenser, constructed 
in the usual manner and a member or bar are 
sealed in spaced relationship in a molten com- 
pound in a suitable container. After the seal- 

30 ing compound has hardened the bar is removed 
and the capacity of the sealed condenser is 
measured and an auxiliary condenser of suffi- 
cient capacity to bring the combined capacity to 
within the required close limits is inserted in the 

35 space formerly occupied by the bar and con- 
nected in parallel with the sealed condenser. . 

Other objects and advantages of this inven- 
tion will more fully appear from the following 
description taken in connection with the ac- 

40 companying drawing, wherein 

Pigs. 1 and 2 are diagrammatic sectional views 
of a partially completed electrical condenser il- 
lustrating several of the steps practiced in pro- 
ducing the same in accordance with one method 

45 of this invention; 

Fig. 3 is a diagrammatic fragmentary perspec- 
tive view of - an electrical condenser produced in 
accordance with said method, and 
Fig. 4 is a view, similar to Fig! 2, illustrating 

60 another embodiment of an electrical condenser 
of this invention. 

The improved method of producing electrical 
condensers, the capacity of which when com- ■ 
pleted will be within a permissible variation from 
a. predetermined capacity has been disclosed in 



connection with the manufacture of wound fixed 
type condensers comprising alternate strips of 
conducting and dielectric material such as tin- 
foil and paper, the condenser being wound in a 
usual manner. 60 

Referring to the drawing, particularly to Figs. 
1 and 2, the numeral 10 indicates a main fixed 
condenser of the type hereinbefore referred to, 
constructed to have a capacity which is slight- 
ly below a predetermined desired capacity and 65 
outside the permissible variation thereof. In 
practicing the method the condenser is posi- 
tioned in and sealed in a container il by means 
of a standard potting compound 12 which at the . 
time of inserting the condenser is in* a fluid ft> 
molten condition, terminals 13 and 14 of the 
condenser extending from the compound. Im- 
mediately after or subsequent to the positioning 
of the condenser 10 in the compound. 12 or si- 
multaneously therewith a bar, tube, or hollow 75 
member closed at its lower end is inserted in the 
compound. In the drawing (Fig. 1) a bar 15, 
preferably of metal, such as copper, is shown 
as inserted in the compound alongside of the 
condenser 10 and in spaced relationship with 80 
the adjacent vertical walls of the condenser and 
the container 11, the opposite vertical wall of 
the condenser also being spaced from the adja- 
cent wall of the container. The main condenser 
10 and the bar 15 may be predeterminedly po- 85 
sitioned in the container 11, as described above, 
after the compound 12 has been entered in the 
container or they may be positioned therein be- 
fore the compound is poured into the container. 
Thereafter the compound 12, within which the 90 
main condenser 10 is sealed and in which the 
bar 15 is positioned, is permitted to cool and 
harden. This usually results in changes in the 
capacity of the condenser 10 'as originally posi- 
tioned in the compound 12, due to the heating . 05 
and cooling, of the condenser during the potting 
operation or from other causes. After the com- 
pound 12 has cooled and hardened the bar 15 
is heated in any weU known manner, for in- 
stance, by means of a blow torch of by engaging 100 
it with a suitable hot plate to cause sufficient 
heat to be conducted throughout the length of 
the bar such as will soften the compound 12 
contiguous thereto. Thereafter the bar 15 is re- 
moved from the sureounding compound 12, thus *05 
leaving an aperture or space 18 therein. 

The capacity of the potted main condenser 10 
is then carefully measured and the deficiency, 
if any, in the capacity thereof from the prede- 
termined desired capacity is noted and from HO 
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a supply of auxiliary fixed condensers of graded 
capacities, which may be similar in construction 
to the main condenser 10 or of any suitable 
construction, an auxiliary condenser 19 (Pigs. 
5 2 and 3) is selected which is of sufficient ca- 
pacity to produce by a combination with the 
main condenser 10 the predetermined desired 
capacity within the permissible variation there- 
from. The selected auxiliary condenser 19 is 
10 then inserted in the space 18 formerly occupied 
by the bar 15, preferably being centered therein 
and with terminals 20 and 21 of the auxiliary 
condenser extending above the top of the con- 
tainer 11. Thereafter the auxiliary condenser 
15 is sealed in the space 18 by pouring a standard 
potting compound 22 thereinto, the level of the 
compound being substantially at. the level of the 
compound sealing the main condenser 10. 
It is to be understood that the space 18 may 
20 be filled to a proper level with the sealing com- 
pound 22 before the auxiliary condenser 19 is 
inserted in the space instead of inserting and 
then sealing the condenser as above described. 
Also, in some cases it may be found desirable 
25 to connect and measure the main and auxiliary 
condensers 10. and 19, respectively, to check 
the combined capacities thereof to see if they 
will produce the predetermined desired capacity 
within the permissible variation therefrom be- 
30 fore sealing the condenser 19. It is also to be 
understood that more than one auxiliary con- 
denser 19 may be used to produce the desired 
capacity. In general the capacity of the aux-- 
. iliary condenser will be small compared to the 
35 capacity of the main unit, and changes in the 
former due to sealing will, not be sufficient to 
bring the total capacity outside of the required 

Ul AUhough in the majority of cases a deficiency 
/ 0 of capacity from the predetermined desired ca- 
pacity occurs after the potting operation, cases 
will occur wherein the measured capacity of the 
potted condenser 10 is within the permissible 
variation from the desired capacity in. which 
.16 case no auxiliary condenser 19 is needed and the 
particular potted condenser is set to one side 
for completion. 

The condenser Is thereafter completed by se- 
curing a cap or cover (not shown) on the con- 
;© tainer 10 with the terminals 13 and 20 and 14 
and 21 extending through apertures formed in 
the cover and connected in parallel to terminal 
clips fixed to the cover. The terminals of the 
condensers 10 and 19 are diagrammatically 
!v3 shown in Pig. 3 at 23 as connected in parallel 
without showing the cover for the sake of sim- 
plifying the disclosure of the invention. 

Instead of inserting a bar, tube or hollow 
member closed at one end in the container 11, 
0 which upon withdrawal from the hardened 
compound will leave the space 18, a hollow mem- 
ber or shell 24 of a suitable dielectric material 
(Pig 4) may be inserted in the container before 
the compound is poured thereinto, the shell 24 
35 not being withdrawn as in the case of the bar, 
tube or hollow member closed at one end, but is 
left permanently therein. The member or shell 
24 may be closed at its lower end or provided 
with a flange 25 which may be secured by adhe- 
70 slve or other suitable material to the inner sur- 
face of the bottom wall of the container 11 to 
position and support it while the compound is 
. poured into the space surrounding it and to pre- 
vent the compound from filling the hollow there- 
75 of which receives the auxiliary condenser 19. 



Although several methods have been described 
for practicing the invention, it will be under- 
stood that it is not limited to the details shown 
or the exact steps described or any particular 
order thereof, but is capable of modification and 80 
variation within the spirit of the invention and 
within the scope of the appended claims. 
What is claimed is: 

1. The method of producing an electrical im- 
pedance device of predetermined electrical char- 85 
acteristics which comprises sealing in a fluid 
compound a device having characteristics at va- 
riance with the predetermined characteristics, 
forming a space in the fluid compound alongside 
the device, permitting the compound to harden, 9u 
measuring the characteristics of the device, in- 
serting and sealing in the space an auxiliary de- 
vice of electrical characteristics to produce by a 
combination of the devices the predetermined _ 
characteristics, and connecting the sealed de- 9*> 
vices. 

2. The method of producing an electrical im- 
pedance device of predetermined electrical char- 
acteristics which comprises sealing a device hav- 
ing characteristics at variance with the prede- iuu 
termined characteristics and a hollow member 
in a fluid compound, permitting the compound 
to harden, measuring the characteristics of the 
device, inserting and sealing in the hollow of 
the member an auxiliary device of electrical 
characteristics to produce by a combination of 
the devices the predetermined characteristics, 
and connecting the sealed devices. 

3. The method of producing an electrical im- 
pedance device of predetermined electrical char- lip 
acteristics which comprises sealing a device hav- 
ing characteristics at variance with the prede- 
termined characteristics and a member in a fluid 
compound, permitting the compound to harden, 
removing the member from the hardened com- 115 
pound, measuring the characteristics of the de- 
vice, inserting and sealing in the space formerly 
occupied by the member an auxiliary device of 
electrical characteristics to produce by a com- 
bination of the devices the predetermined char- 120 
acteristics, and connecting the sealed devices. 

4. The method of producing a condenser of 
predetermined capacity which comprises seal- 
ing a condenser at variance with the predeter- 
mined capacity and a member in a fluid com- 125 
pound, permitting the compound to harden, re- 
moving the member from the hardened com- 
pound, measuring the capacity of the condens- 
ers, inserting and sealing in the space formerly 
occupied by the member an auxiliary condenser 130 
of sufficient capacity to. produce by a combina- 
tion of the condensers the predetermined ca- 
pacity and connecting the sealed condensers. 

5. The method of producing a condenser which 
comprises sealing a condenser unit in a com- 135 
pound, forming a space in the compound along- 
side said condenser unit, permitting the com- 
pound to harden, thereafter measuring the ca- 
pacity of the condenser unit and sealing an 
auxiliary condenser in said space. 

6. The method of producing a condenser hav- 
ing a capacity which is within predetermined 
close limits, which comprises sealing a condenser 
which is not within the capacity limits and a 
member in parallel spaced relationship in a HO 
fluid compound, permitting the compound to 
harden, removing the member from the hard- 
ened compound, measuring the capacity of the 
condenser, inserting and sealing in the space 
formerly occupied by the member an auxiliary »« 
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condenser of sufficient capacity to bring the com- 
bined capacities of the condensers within the 
limits, and connecting the sealed condensers. 

7. The method of producing a condenser hav- 
5 ing a capacity which is within predetermined 

limits which comprises sealing an under-capacity 
condenser and a member in a molten compound, 
permitting the compound to harden, heating 
the member to soften the compound contiguous 

10 thereto, removing the member from the com- 
pound, measuring the capacity of the condenser, 
inserting and sealing in the space formerly oc- 
cupied by the member an auxiliary condenser 
of such a capacity as to bring, the combined 

15 capacities of the condensers within the limits, 
and connecting the sealed condensers. 

8. The method of producing a condenser of 
predetermined capacity which comprises sealing 
a condenser at variance with the predetermined 

20 capacity and a copper bar in a molten com- 
pound in a container, permitting the compound 
to harden, heating the copper bar to soften the 



25 



compound contiguous thereto, removing the bar 
from the compound, measuring the capacity of 
the condenser, inserting and sealing in the space 
formerly occupied by the bar an auxiliary con- 
denser of sufficient capacity to produce by a 80 
combination of the condensers the predeter- 
mined capacity, and connecting the sealed con- 
densers. 

9. A condenser comprising a container, a con- 
denser unit therein, a shell parallel thereto 85 
within the container, a second condenser unit 
within said shell and in spaced relation there- 
with, and sealing compound surrounding said 
units and shell and filling the space within the 
shell. go 

10. A condenser comprising a container, a 
condenser unit, therein, a shell within the con- 
tainer having a flange abutting an inner sur- 
face of the container, a second condenser unit 
within said shell, and sealing compound sur- 95 
rounding said units and shell. 

FRANK W. TAYLOR. 
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